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Detailed Report 

( Name of invention) 

Transfer device for brackets used in indirect bonding of dental braces 

Outline 
(Object) 

This invention makes a transfer device for brackets used in indirect bonding of 
dental braces easy to work. 

(Solution) 

A support cylinder (23) and a stopper (41) which has a tendency to protrude inside 
the support cylinder all the time is arranged so that it can move in and out. A swinging 
arm (27), 1 st cut-out part (43) and 2 nd cut-out part (45) that correspond to the stopper, are 
formed. When the stopper is connected to the 1 st cut-out part, adhesive (39) is applied to 
the surface of the bracket (33) that faces the tooth (33a). Then, when the stopper is 
connected to the 2 nd cut-out part, the bracket will come in contact with and apply pressure 
to the dental surface. 

Sphere of the patent application 
(Claim 1) 

Claim 1 is a transfer device has the following construction: A tray shaped to 
accommodate the patient's teeth is formed from a mold of the teeth. A support cylinder is 
furnished for this tray. The support cylinder is joined to the swinging arm. The swinging 
arm has a bracket with a holder for arch wires. When the tray is attached to the patient's 
teeth, the bracket can be moved in the direction that contacts and leaves the tooth surface 
by swinging the swinging arm that is attached to the support cylinder. When the 
swinging arm is moved to the direction of tooth surface, the bracket will contact a 
predetermined position on the tooth surface. 

It is also concerning a transfer device for brackets used in indirect bonding of 
dental braces which has the following characteristics: A support cylinder and a stopper 
which has a tendency to protrude inside the support cylinder all the time is arranged so 
that it can move in and out. The swinging arm has a 1 st cut-out part and 2 nd cut-out part 
that correspond to the stopper formed. When the stopper is connected to the 1 st cut-out 
part, adhesive is applied to the surface of the bracket that faces the tooth surface. When 
the stopper is connected to the 2 nd cut-out part, the bracket will come into contact with 
and apply pressure to the dental surface. 

(Claim 2) 

Claim 2 is regarding the transfer device for brackets used in indirect bonding of 
dental braces in claim 1 which has the following characteristics: The support cylinder has 
a stopper hole which penetrates the support cylinder. This stopper fixes one end of an 
elastic body to the outside of the support cylinder. The other end of the elastic body is 
arranged inside the stopper hole. 
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(Claim 3) 

Claim 3 is regarding the transfer device for brackets used in indirect bonding of 
dental braces in claim lor 2 which has the following characteristics: The swinging arm is 
bent upward at a right angle in the center. Bending the rising part downward forms a 
vertical part, and the bracket is attached to the vertical part. 

Detailed explanation of invention 
[0001] 

(Field of industrial use) 

This invention is concerning a transfer device for brackets used in indirect 
bonding of dental braces. In more detail, it is regarding a device for transferring brackets 
from a position on the dental surface of a model to the corresponding tooth surface during 
indirect bonding of dental braces. This bracket has a holder for arch wires. The method 
of fix the bracket to tooth surface of patient directly is called direct bonding. 

[0002] 
(Prior art) 

The transfer device for brackets used in indirect bonding of dental braces shown 
in figures 10 and 1 1 has been used formerly. This transfer device (called the "former 
transfer device Gpl)" in th e following) is used by forming an accurate plaster model of 
the patient's teeth. The bottom surface la of bracket 1 is temporary fixed in a 
predetermined position of the tooth surface of the model. Next, impression material such 
as silicon is applied to the model to form a shape that matches the patient's teeth. This 
forms a soft U shaped tray 3 with the bottom surface la of the bracket 1 exposed. When 
the bracket 1 is transferred to the corresponding tooth surface, adhesive is applied to the 
bottom surface la of the bracket 1. Then, the bracket 1 is attached to the tooth surface 5 
using this U shaped joining tray 3. After that, the tray 3 is removed. 
[0003] However, the former transfer device (jpl) has the following problems. As shown 
in figure 1 1, the U shaped flexible tray 3 with the bottom surface la of the bracket 1 is 
exposed on the inside is jointed to the tooth surface 5 by pressing toward the tooth. 
Therefore, the bottom surface la of bracket 1 is rubbed toward the tooth surface during 
joining of the tray 3. The adhesive on the bottom surface 1 a of the bracket 1 may be 
peeled off. As a result, the bottom surface la of the bracket 1 cannot be fixed to the tooth 
surface sufficiently. In addition, since the bracket 1 is exposed inside the U shaped tray 3, 
it is extremely difficult to see the position of the bracket 1 when applying the tray to the 
teeth 5 as described above. Accordingly, it is not easy to fix the bracket 1 accurately to 
the correct position on tooth surface. Especially, as shown in figure 10, when many 
brackets 1 are attached to the tray 3, it is very difficult to fix each bracket 1 accurately to 
the correct position on each tooth surface. 

[0004] In order to solve these problems, the inventor of this invention has offered a 
transfer device for brackets used in indirect bonding of dental braces (called "former 
transfer device (jp2) in the following) such as described in Japan patent No. H 10- 
258070. This former transfer device (jp2) has the structure shown in figure 12. A tray 1 1 
is formed from a model of the patient's teeth 5. This tray 1 1 has a support cylinder 12. 
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The support cylinder 12 has a swinging arm 13. The swinging arm 13 has a bracket 16 
furnished with a holder 15 for arch wires 14 that is attached by a supporter 17. When the 
tray 1 1 is applied to the patient's teeth 5, the swinging arm 13 is swung to the support 
cylinder 12 to move the brackets 16 in the direction which contacts and leaves the tooth 
surface 5a. When the swinging arm 13 is moved in the direction of the tooth surface, the 
bracket 1 will contact a predetermined position on the tooth surface 5a. Symbol 19 in 
figure 12 shows adhesive that has been applied on the surface of the bracket 16 that faces 
the tooth surface 5 a. 

[0005] With this former transfer device (jp2), when the swinging arm 13 is moved in the 
direction of the tooth surface toward the support cylinder 12, the bracket 16 will contact a 
predetermined position on the tooth surface 5a. Therefore, the bracket 16 will not rub 
against the tooth surface 5a. Thus, there is no possibility that the adhesive will be rubbed 
off of the bracket 16, and the bracket 16 can be securely fixed to the tooth surface 5a. In 
addition, the bracket 16 can be seen throughout the entire operation of attaching the 
bracket 16 to tooth surface 5a. Compared to the former transfer device (jpl)> placement 
accuracy in fixing the bracket 16 to tooth surface 5a is improved. 

[0006] 

(Problems that this invention tries to solve) 

As explained above, the former transfer device (jp2) reduces problems with the 
former transfer device (jpl). However, it was found that this former transfer device (jp2) 
still has the following problems. 

[0007] QSince the swinging arm 13 can move freely in the support cylinder 12 all the 
time, the position of the bracket 16 is not fixed during application of the adhesive 19 to 
the surface that encounters the tooth surface 5a. Accordingly, it is necessary to hold the 
bracket 16 or its support 17 with the fingers, etc. when the adhesive 19 is applied. This 
work is troublesome. 

[0008] □ When the support 17 is pressed in the direction of the tooth surface by moving 
the swinging arm 13, there is a possibility that the support 17 is bent toward the tooth 
surface as shown by the dotted line in figure 12. If the support 17 is bent in toward the 
tooth surface, the bracket 16 will not be fixed in the correct position on the tooth surface 
5a. 

[0009] D Since the swinging arm 13 is always free to move in the support cylinder 12, the 
bracket 16 has to be continuously pressed onto tooth surface 5a by fingers, etc. 
as the bracket 16 is attached to the tooth surface 5a. 

[0010] This invention solves the above problems of the former transfer device Qp2). 
[0011] 

(Steps for solution) 

In order to solve the above problems, this invention offers the following transfer 
device for brackets used in indirect bonding of dental braces. 
[0012] 

(1) A transfer device has the following construction: A tray shaped to 
accommodate the patient's teeth is formed from a mold of the teeth. A support cylinder is 
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furnished for this tray. The support cylinder is joined to the swinging arm. The swinging 
arm has a bracket with a holder for arch wires. When the tray is attached to the patient's 
teeth, the bracket can be moved in the direction that contacts and leaves the tooth surface 
by swinging the swinging arm that is attached to the support cylinder. When the 
swinging arm is moved to the direction of tooth surface, the bracket will contact a 
predetermined position on the tooth surface. 

The transfer device for brackets used in indirect bonding of dental braces in this invention 
has the following characteristics: A support cylinder (23) and a stopper (41) which 
has a tendency to protrude inside the support cylinder all the time is arranged so that it 
can move in and out. A swinging arm (27), 1 st cut-out part (43) and 2 nd cut-out part that 
correspond to the stopper, are formed. When the stopper is connected to the 1 st cut-out 
part, adhesive (39) is applied to the surface of the bracket (33) that faces the tooth (33a). 
Then, when the stopper is connected to the 2 nd cut-out part, the bracket will come in 
contact with and apply pressure to the dental surface, (claim 1) 
[0013] 

(2) The support cylinder has a stopper hole that penetrates the support cylinder. This 
stopper fixes one end of an elastic body to the outside of the support cylinder. The other 
end of the elastic body is arranged inside the stopper hole.(claim 2) 

[0014] 

(3) The swinging arm is bent upward at a right angle in the center. Bending the rising 
part downward forms a vertical part, and the bracket is attached to the vertical part, (claim 
3) 

[0015] 
(Function) 

[transfer device in claim 1] 

To prevent the stopper from protruding into the support cylinder all the time, the 
swinging arm can be moved to the support cylinder so that the stopper joins the 1 st cut-out 
part or 2 nd cut-out part. The stopper can be released from the 1 st cut-out part or 2 nd cut- 
out part and moved out of the support cylinder using the fingers, etc. When the stopper is 
joined to the 1 st cut-out part or 2 nd cut-out part, the stopper locks the swinging arm. By 
locking the swinging arm with the stopper in the 1 st cut-out part, the position of the 
bracket is fixed. In this condition, adhesive is applied to the surface of the bracket that 
faces the tooth surface. By locking the swinging arm with the stopper in the 2 nd cut-out 
part, the bracket is locked in the position for pressing it onto the tooth surface, and the 
bracket will be securely attached to the tooth surface. It is not necessary apply pressure to 
the bracket using the fingers, etc. 
[0016] 

[transfer device in claim 2] 

The stopper has an elastic body that makes tend to protrude into the support 
cylinder all the times. 
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[0017] 

[transfer device in claim 3] 

When the swinging arm is pressed into the support cylinder, the rising part of the 
swinging arm is pressed by the fingers, etc. Not only does unrestricted access make this 
rising part easy to press, there is no danger of bending the vertical part of the swinging 
arm toward the tooth surface. In other words, the bracket attached to vertical part is fixed 
in the correct position on tooth surface. 

[0018] 

(Example of this invention) 

Next, one example of this invention is going to be explained following the 
attached figures. Number 21 in the figure is a tray. This tray 21 is made from a model of 
the patient's teeth 5. The tray 21 is formed from hard material like synthetic resin such as 
photo-polymerized resin. 

[0019] The tray 21 has a support cylinder 23. This support cylinder 23 is preferably a 
square hollow tube with a rectangular center hole 25. One end 27a of a rectangular 
swinging arm 27 fits in the center hole 25 of the support cylinder 23 so that the swinging 
arm 27 is movable but not free to rotate in the support cylinder 23. 
[0020] The swinging arm 27 has a bracket 33 with a support 3 1 for arch wires 24 (see 
figure 4 to 9). Swinging the swinging arm 27 toward the support cylinder 23 moves the 
bracket 33 in the direction that contacts and leaves the tooth surface 5a. When the 
swinging arm 27 is moved toward the tooth surface 5a, the bracket 33 will contact the 
correct position on the tooth surface 5a. This tray 21 is joined to the patient's tooth 5. 
[0021] Figure 8 and figure 9 show the relationship between the bracket 33 and swinging 
arm 27. Surface 33b (surface opposite from the tooth surface 5a) of the bracket 33 has a 
cross shaped groove 35 which also works as a holder 31 for the arch wires 24. The other 
end 27b of the swinging arm 27 is cross-shaped which corresponds to the groove 35. 
When the arch wire 24 is held in the groove 35 in the surface 33b of the bracket 33, the 
other end 27b of the swinging arm 27 is connected to the groove 35 in the bracket 33. At 
the same time, the other end 27b of the swinging arm 27 and surface 33b of the bracket 
33 are temporary fixed by synthetic resin 37 such as a thermo plastic resin. Adhesive 38 
is applied to the surface 33a that faces the tooth surface 5a of the bracket 33. The bracket 
33 is attached to the tooth surface 5a by adhesive 39. After the bracket 33 is attached to 
the tooth surface 5a, the synthetic resin 37 and swinging arm 27 are removed from the 
bracket 33. The arch wire 24 is kept at one side of the straight part of the cross shaped 
groove 35 in the surface 33b of the bracket 33. In addition, in the example shown in the 
figure, although the surface 33a that encounters the tooth surface 5a of the bracket 33 
makes an angle that corresponds to the tooth surface 5a, the surface 33a of the bracket 
that encounters the tooth surface 5a does not need to have the same angle. 
[0022] Next, the improvements made by this invention, are going to be explained 
referring to figures 1 to 5. The support cylinder 23 has a movable stopper 41 that tends to 
protrude into the support cylinder 23 all the time. One end 27a of the swinging arm 27 
has a 1 st cut-out part 43 and 2 nd cut-out part 45 which correspond to the stopper 41. 
When the stopper 41 is joined to the 1 st cut-out part 43 (figure 1, figure 4), adhesive 39 is 
applied to the surface 33a of the bracket 33 that faces the tooth surface 5a. When the 
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stopper 41 is joined to the 2 nd cut-out part 45 (figure 5), the bracket 33 is pressed onto the 
tooth surface 5 a. 

[0023] The support cylinder 23 has a stopper hole 51 that penetrates the support cylinder 
23. The stopper 41 fixes one end 41a of an elastic body to the outside of the support 
cylinder 23 (see 53 in figure 2), at the same time, other end 41b of the elastic body is 
arranged inside the stopper hole 51. 

[0024] The swinging arm 27 has a rising part 27c formed by bending it upward at a right 
angle in the middle. The rising part 27c is bend back downward to form the vertical part 
27b. The bracket 33 is attached to the vertical part 27d. 

[0025] 

(Effects of this invention) 
[transfer device of claim 1 ] 

When stopper is jointed to the 1 st cut-out part, swinging arm is locked, and the 
position of the bracket is fixed. In this condition, adhesive is applied to the surface of the 
bracket that faces the tooth surface. Since the bracket position is fixed, application of the 
adhesive to the surface of the bracket that faces the tooth surface can be done easily and 
accurately. When the stopper is joined to the 2 nd cut-out part, the swinging arm is locked 
in the position for pressing the bracket onto the tooth surface. It is not necessary to press 
the bracket onto the tooth surface using the fingers, etc. 
[0026] 

[transfer device of claim 2] 

The invention in claim 2 has effects similar to those of the invention in claim 1. 

[0027] 

[transfer device of claim 3] 

The swinging arm has a rising part which is easy to press and impossible to bend 
toward the tooth surface. In other words, a bracket attached to the vertical part will be 
accurately attached to the correct position on the tooth surface. 

(Simple explanation of figures) 

Figure 1: Cross section of the swinging arm joined to the support cylinder. 

Figure 2: Support cylinder and one end of swinging arm. 

Figure 3: Support cylinder and swinging arm. 

Figure 4: Side view of the support cylinder and swinging arm in use. 

Figure 5: Another view of the support cylinder and swinging arm in use. 

Figure 6: Side view of the bracket fixed onto the tooth surface. 

Figure 7: Front view of the bracket fixed to the tooth surface and arch wire supported by 
the bracket. 

Figure 8: Cross section of the bracket and the other end of the swinging arm. 
Figure 9: Side view of the bracket and the other end of the swinging arm. 
Figure 10: Cross section of the former transfer device (jpl)- 
Figure 1 1 : Side view of the former transfer device (jpl) in use. 
Figure 12: Side view of the former transfer device (jp2) in use. 
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(explanation of symbols in figures) 
1 : bracket 
la: bottom 
3: tray 
5: tooth 

5a: tooth surface 
11: tray 

12: support cylinder 
13: swinging arm 
14: arch wire 
16: bracket 
17: support 
19: adhesive 
21: tray 

23: support cylinder 
24: arch wire 
25: center hole 
27: swinging arm 
27a: one end 
27b: other end 
27c: rising part 
27d: vertical part 
31: holder 
33: bracket 

33a: surface that faces the tooth surface 

33b: surface 

35: groove 

37: synthetic resin 

38: adhesive 

41: stopper 

41a: one end 

41b: other end 

43: 1 st cut-out part 

45:2 nd cut-out part 

51: stopper hole 
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[00123 ( 1 ) BmcomxmtzmMUzimmm 
mizx r)&%<?)mz$imzimfi£ffiit:Yu-mtfL 
u uvi>-M&mmiMtz-£, w&tmizum 
t— ASrMKu. msmT-MzteT-j-yjwm 



97-y h#OT(cfctt6J^«>ffiSfc:*** «fc oizlt: 
YyVXyy -mmiz&^X s m&d$fi£Uffl$B£ 

ff«)rtn*mcB»a«»=iiKu, mffiMT-Mzu 
mx h •vrt-iznm-tm-® f )xz?$tm-mxz 
tttijML* f£*h v'*-tf&-w)xzmzm~> 
Kb* izmnyy7-y hizti\fh&mi,zf&tjmz®mi 
*wiu mzhv^-m-mxzmzm^fcb 

£ KIS79 7- v hmmzEtetZ XolzlteZbZ® 

&b? tmwKSEM yyj V9 y#>t< >?izm 

3797-y btf>h9>X77-gfi (IS^Jil) . 

[00133 ( 2 ) mg&smiztem&fmfimzn 

<x h y/t-fLtjpjR U mix h <y A--{i5»tt*o- 

®im&n<wmizfflfct& t &tzmMm<r>imz 
mxh-y't-HMzm&LxK&mx'bz (mm. 

2) . 

[00143 ( 3 ) 1&iaattr-Ali+H«fcTJd5rfc: 

%.7yiT'v htrJDtOWtS (HM»93) . 
[00 153 

[fW8J [»*Bl«)h9^7TH(a] Xh-yA- 

0 x# axjimzw •) x# mzm ->tzxb-v^- 

fc«BTJB«T-A36»n -yi7§ixl»^fcCj:0.y7^ 
•y h O&MtfWlfeZtll . i «0^®-C7'5 Cfclt 

WO^^gf^K^^ fc*W«n»7- y ^ $ 

£ t fc«k 0 . yyy- v hmmizm ifcVimiz&m 
tu 7y7-vhtfm%miz*')mi l zi%miznmzti 
h. zob$. ^=«t Wyy-v h&mmizw&tz 

[00 16] im%%2<r)Y ! 7>>xyT-mm xh-y 

[0017] [mm3<7>hy>xy 7 -mmifgm7 
-jxzmmMzWL&tsmzii. mrr-j±v>±%±. 

WOmhiltzyyT- v HffiMHz&vm%.(r>®miz 
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[00 18] 

imnmsmm mz. *m\<?m&,<mmm 

[0 0 19] hU-2 1Wii^(§[2 3^«ix$-li:S. 

$&ft2 3mt L<mmmmn<p&fi2 5 m 
< mmmmt^mT-^ 2 7o-«2 7 a zmm 

tl>. IP*>. g$rr-A2 7t£^M2 3fcttU£$;fr 

mzmsm.-omT^Th & . 

[00 20] m&T-i*2i\z.\rr-ir r 7A*2A m 

4~a9#M) co&mm 1 zmuzzfj+v >• 3 3 

£TR Y )Hft&. Him 2 3 £*t LTfgiJ7-2> 2 7 Srfg 
UlS-friikKJ: H3 3##®5 a(c*)tf 

&#|6|CI&<J:3fcfcU Jgifi7-2>,2 7£l&ffl5a;fr 
W WH»S«fc & £1*7:7 7 v h 3 3 mm 5 a fcfc 

nmizmtz. 

[00 21] 08, 09»4757yf3 3i:|gi&7-i>. 

2 7bcr>tm$:7Fti><?)X'hh. 757-y b 3 3<7)Hffl 
33b (#B5ai:SMffl!|£0iB) fcttT— 

3 1 *«tafe«+***W)»3 5*«$ 
it. fg»7-A2 7*>fl!i«2 7 b £1&83 5fc««ftft 
«+X*tt»y8* , f * . 75 7 -y h 3 3 Slffi 3 3 b Wig 

3 5 fc7— W * 2 4 Sr*ftS*fe«JBfTJBIiT-A 

2 7tf>fM2 7 b 5:^77-7 h 3 3WKS3 5fcffijW 
5 fc ft fcJH&T- A 2 7 CO mm 2 7 b k 7 y 7 -y h 3 3 

coaffi 3 3 b fc m&mmmv&mm 3 7 1 «t 0 

<Rjfctf>-f & . 79 7 7 h 3 3 iztilil&m 5 afcBitfffl 

3 3afctt**H3 9*f»U BaHHW3 9KJ: 97 
57-y h3 3£«ffi 5a K£*tS. 757-yh33£ 
ttPI 5 afc:i£iUv:f&, £j£8ffli3 7 1 JSIS7-A 2 7 
fc£757-y|-3 3;^l$£U 757-yh33f<®3 
3 bcOBH-lfc^OrfB 5 tfcftS-*£OiljlS«ISi5(l7 

T«777-y h3 3tCi3ttS#ffi5 afcffitf®3 3 aii 
m5 a.lzm-t&mMZ%lT^&i)K 757-yb 
3 3£fc(tl>#E5 a(cB01B3 3 ati^-f Li<S®3 

[0022] «k SK&AfcoV vt0 1 ~ 

H5ft«BUTflW-ft. firifi3a^2 3fct4#B#i££ 
8©2 3<7)rt*(^th't2.^S:*1-i>^h 7A--4 1 

^KS:^2 3«wh*r6]^i!jg^cii^rs. me 

JSS)7-A2 7<0-Jg2 7 a Willie h -y^-4 1 izft 
j£U iJXh»/y?-4 l^-W9X#S84 3tK^^ 



fcfc£ (HI. 04) tB?IB77 7-yh3 3tfc(tS# 
ffi5atCffiOiB3 3at««PI3 9^«U. ixl>7 
^-4 1*««ZflJ0*:S«4 5ft:Kiofci:* (05) 
izmyy 7 «y h 3 3 #&B8 5 a fcJBJW* J; 3 fc^rf. 
[0023] Htif2$^fgS2 3 (CfiK£ttffi2 3 fclWfc 

t> -yy W15 l fcjftftU StrffiX h -yn-4 1 
tt, #£L<»4. 3¥tt*<7)-«4 1 a£i£Jd$fS2 30 
(02Wfir-&5 3#!i) t&i&tcf^tttt 
OfW4 1 bfc&Xh'y/WLS lf*9fcI!ifcLT&*i 

[00243 mffim7-j>27u, mL<n. *m 

*KT±fffc*B»fci^LT:4^±Wtt2 7 c 

tfttc^i*>±«f«2 7 c *T#<cilf DfiLTSlS 
«2 7d*»«U K««K2 7deiME797<yb3 
3SrJR9ftttS. 
[0025] 

[lf«3Sl^h7^7r-gS]^h 
-y^-4«JS-flj 0 mzm ->tzk* fctt . JH&7- 
A^D7;?n« 77 7-yhOfiLS*«liS§il.5.. Cl^ 
«JBT757-y htrfcftSirffitEgOffilcSWJ^^* 
•fScOT'ftSAv CWi d t757 -y b^ffia* 1 ®^^ 

I. . x h >y y f-jip'mz-W o 5:* -5 fc * fcli . 
75 7 -y h mmizE® t fc««-C«l7- A* { a >y ^ 
W^, 777-yh{i#Btc%-<0/bTE«t^ 

*^ftJ:0757<ybSr#iB 

lznE.?Z>jmtt^. 

[0026] [mxmnhyyxyr-gim mm 

[0027] [||«513<0h9^7r-iaf]a»7 

SBSfcR 0 Wt feiifc75 7 -y h {i«ffitcfc(tSHff^ 

[01 ] 3d«5fca»7-A*JBKLfc«»*S5rf«!g 
0T&S. 

[02] Stmkmr-^^-mhimmm^h 
*. 

[03] t JSI67-A t Sr^tfflffi0TS> S . 

[04 3 3zmkm7-j>kcomvmzijii-mm® 
[05] zmtmr-j* t nmmw&ZTK-tmnm 

[ 0 6 ] 75 7 -y h Sr#BKE* L1z!mk7jctmm 
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[07 J wffifclJ#L7C7 77 h fclSy 777 hLS 


1 9 SwffJ 




2 1 h Is— 


[[18i 777 7 be fsio/ — A^)1tOTc er^T^ftal2<l 


2 3 OTl 




2 4 


[09] 77^7 h ttsiST— J±<nx^tV7Ftwwm 


O r— J- rh "71 

2 5 fp^tL 


X*t>Z>. 


2 7 SWT— A 




2 7a — SS 


EST? + 9 


2 7b fffiS® 


f 1 ill 4 ■* « H3f 1 a tr) J fl ^ — * >_ frti<— r— 1 L LI-^>. 9 

[01 1] I^J^S^ffifflttffi^^Tfflffi0TS>S* 


2 7 c jl*>±ff§5 


[012] t^Ob7^7r-SI (0) Offiffltt® 


2 7 d mmSi 




3 1 fStf ^gfc 


[ft-fOg^] 


3 3 ^ v trvh 


1 7777K 


3 3a WfflLEuiS 


1 a Sffl 


3 3b ^ffl 


3 hU— 


3 5 $ 


5 # 


3 7 ^ffiia 


5 a 


3 9 


1 1 hU- 


4 1 Xh^t- 


12 3feftf§) 


4 1a -» 


13 mmr-j* 


41b ffiffi 


14 r-^-v^ 


43 m-mxz® 


16 /7^7h 


4 5 ®Z«0X&Si5 


17 ££fft 


5 1 Xh-yA'-?L 



[01] [02] 




[07] 



